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Abstract 

 
 

Mitigating the Risk of Environmental Hazards in Mexico 
 

 

The government of Mexico is grappling with vicious cartels, global economic 

recession, a substantial decline in the country’s known oil reserves, and significant 

environmental issues such as desertification, reduced water availability and soil erosion. If 

the situation continues to deteriorate, the United States may be asked to assist the 

government of Mexico in a variety of roles. 

Personnel assigned to work in Mexico will be exposed to a complex and wide array 

of environmental hazards that will require robust counter measures. Based on the experience 

of the U.S. military, history shows that unintended exposures to environmental hazards 

continue to occur despite best efforts. Although great progress has been made to improve 

deployment health activities, there are opportunities for improvement. The U.S. must 

strengthen its risk mitigation strategy for environmental hazards before sending personnel to 

assist Mexico. 

This paper is a starting point for further study about the types of environmental 

hazards in Mexico and the potential health impact. It uses examples from past U.S. military 

exposures, along with insights on emerging issues, to illustrate why an effective risk 

mitigation strategy for Mexico’s environmental hazards is essential. Finally, a technique for 

strengthening the risk mitigation process is proposed. 

Research was conducted by reviewing selected military doctrine, consultant reports, 

country data, media reports, medical studies, government websites, environmental data, and 

Congressional testimony. 
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INTRODUCTION 

 An internal war is raging in Mexico between its government and the cartels who 

engage in corruption and terrorism to protect their sphere of influence and expand illegal 

operations. These criminals use wide-spread violence, assassination, kidnapping, extortion, 

and murder1 to gain control over the flow of drugs, human trafficking, weapons, and money2. 

At the same time, the government of Mexico is grappling with a global economic recession, a 

substantial decline in the country’s known oil reserves3 and growing environmental problems 

(desertification, water availability and soil erosion).4 If the situation continues to deteriorate, 

the United States may be asked to assist the government of Mexico in a variety of roles.  

Personnel assigned to work in Mexico will be exposed to a complex and wide array 

of environmental hazards that will require robust counter measures. When environmental 

hazards are not promptly identified and addressed, disease, disability or death can result. Yet 

history has shown that unintended exposures to environmental hazards continue to occur 

despite best efforts. Using the U.S. military’s experience as an example, commanders are 

charged with minimizing adverse health effects while maximizing operational effectiveness5 

and they have at their disposal well-developed doctrine, organizations and processes that 

support force sustainment. Yet although progress has been made to improve deployment 

health activities, there are still opportunities for improvement. The U.S. must strengthen its 

risk mitigation strategy for environmental hazards before sending personnel to assist Mexico. 

This paper is a starting point for further study about the types of environmental 

hazards in Mexico and the potential health impact. It uses examples from past U.S. military 

exposures, along with insights on emerging issues, to illustrate why an effective risk 

mitigation strategy is essential. A technique is proposed for enhancing the mitigation process.  



2 

 

BACKGROUND 

Mitigation is defined as reducing the possibility that a risk event will occur or 

reducing the impact if a risk event happens.6 It means examining root causes and the 

interactions between risks so an effective strategy can be developed.7 Inadequate or untimely 

mitigation of environmental hazards can lead to debilitating health problems and make it 

more difficult to achieve overall objectives.  

Department of Defense (DoD) policy requires the completion of an overall health risk 

assessment for each Area of Operation (AO) before deployment in order to identify health 

threats and protective measures (such as medications, immunizations, or personal protective 

equipment). DoD Instruction Number 6490.03, dated August 2006, states the objective is “to 

anticipate, identify, and assess health threats; develop controls and countermeasures; make 

risk decisions; and implement controls to mitigate unavoidable health threats.”8 Yet, two 

years later, a RAND study for the Army identified several vulnerabilities in the risk 

management process. This research paper argues that environmental health threats in Mexico 

are significant enough to warrant development of an improved type of mitigation plan that 

takes into account lessons learned and emerging threats to develop pre-emptive actions. 

Environmental hazards can be naturally occurring, infectious, or man-made. Natural 

hazards in Mexico include hurricanes, earthquakes, tsunamis, volcanic eruptions, mudslides, 

floods, desertification, and wildfires.9 Infectious hazards in Mexico pose an intermediate risk 

of disease and include food or waterborne illness, hepatitis, dengue fever, Valley Fever, West 

Nile virus, and malaria, among others.10 Man-made environmental hazards include air and 

water pollution, unsanitary and untreated wastes, chemical contamination, and uncontrolled 

radioactive sources. The focus of this paper is on man-made environmental hazards. 
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DISCUSSION / ANALYSIS  

 

Experts may say that, even though the challenges have been daunting, Mexico has 

made real progress towards improving the environment. In 1992, the United Nations named 

Mexico City the most polluted city on earth. Its air was so toxic that birds died while in 

flight.11 The Mexican capital’s air pollution hospitalized more than a million people in 

1999.12 Pollution control measures that started in the mid-1980s eventually began to produce 

positive results. Since 1990, air carbon monoxide levels in Mexico City have been greatly 

reduced, while concentrations of lead and particulates decreased by 90% and 70%, 

respectively.13 In addition, plans were finalized to remediate more than 300 contaminated 

sites across Mexico by providing loans to landowners to hire contractors for clean up.14   

On the U.S.-Mexico border, efforts to improve the unhealthy environment have been 

in place for nearly 30 years. In 1983, U.S. and Mexico signed the La Paz agreement which 

was the first mutual attempt to address pollution and hazardous materials on the border.15 In 

1992, the Integrated Border Environmental Plan promoted compliance with existing 

regulations, encouraged investment in infrastructure, and established cooperative planning 

and training. In 1995-2000, the Border XXI Program provided technical assistance, training, 

and technology upgrades. Under the Border 2012 Program (2003-2012), progress was made 

in air quality, access to drinking water and sanitation, and contaminant removal. The draft 

Border 2020 plan will expand to include e-waste, waste reduction, and recycling.16 

Yet even though Mexico has done remarkably well in reversing some of its worst 

environmental damage, the country has a long way to go before the health threat is reduced 

to a level that is acceptable by U.S. standards. Hazards are numerous which partly explains 

why the residents of Mexico experience more ailments than would otherwise be expected. 
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Advocates for the status quo might assert that it doesn’t matter whether Mexico’s 

environment presents dangerous health risks since the U.S. will counter the threat through its 

existing hazard surveillance and risk management programs. It could also be argued that 

DoD learned lessons from Viet Nam and the Persian Gulf which have been used to correct 

deficiencies in risk mitigation. Indeed, progress has been made in four major areas. 

 Surveillance: DoD has capitalized on the internet to provide on-line environmental 

sampling data and near real-time monitoring capability. The data and other tools are used to 

determine operational risk, develop recommendations, and investigate adverse health 

outcomes.17 In 2001-2008, more than 17,500 samples were collected in multiple theaters.18 

 
Guidance: The military continues to update doctrine and technical manuals pertaining 

to environmental hazards. Written guidelines establish the requirement to include 

environmental considerations in operational plans and orders19 in order to reduce potential 

and actual exposures as much as possible while still accomplishing the mission.20    

 Process: In October 2009, DoD officials assured Congress that there has been 

significant improvement its ability to identify and prevent or limit possible exposures using 

rigorous risk management.21 For example, the U.S. military identified the location of physical 

and industrial hazards across Afghanistan to examine troop health concerns.22  

 Record Keeping: Daily recording of location was implemented to help track those 

individuals who might have been exposed to environmental hazards. In addition, base camp 

hazards are more thoroughly documented.23 

 While acknowledging that important advancements have been made to develop more 

sophisticated decision-support tools, procedures and monitoring capabilities that facilitate 

Force Health Protection24, there is room for improvement as detailed later in this paper. 
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ENVIRONMENTAL HAZARDS IN MEXICO 

 Although Mexico has made true progress towards improving its environment, 

multiple health hazards remain a threat. Rapid population and industrial growth has outpaced 

Mexico’s infrastructure and pollution controls, particularly in urban areas and on the northern 

border. Many residents of Mexico have contracted illnesses due to environmental 

degradation with indigenous communities and informal settlements at most risk.25 Personnel 

working in Mexico can expect to encounter areas plagued by dangerous levels of air and 

water pollution, improperly treated solid waste, pesticides, raw sewage, chemical 

contaminants, hazardous waste or disease.  

 Air Pollution: The Mexican Health Secretariat said that over a third of Mexico’s 

disease burden is due to environmental factors, with air pollution the most significant.26 In 

2011, the U.S. Environmental Protection Agency (EPA) listed the high concentration of 

particulates, ozone, and toxic pollutants in the air as a major health concern in several border 

communities.27 Inhaled particulates can lead to diminished lung function, worsening of 

respiratory and heart diseases, or premature death. Ozone can also damage lung tissue.28 

Although Mexico City is no longer the most polluted city on earth, it has the worst air 

pollution in the nation and is in the top thirty globally.29 Mexico’s second largest city, 

Guadalajara, surpassed air pollution limits 90% of the year in 2008.30 Mexico struggles to 

retain its environmental gains as the number of people, industries, and vehicles increase.     

 Water Pollution: The government of Mexico has identified the lack of clean water as 

a national security concern.31 As recently as September 2011, the EPA cited lack of access to 

safe drinking water as a significant public health threat in border communities.32 Nationally, 

most of the population has access to potable water but only 45% had an uninterrupted supply 
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according to the 2000 census. The rest receive water once a day or intermittently during the 

week. In 2005, there were nearly 6 million cases of diarrheic diseases resulting in over 4,200 

deaths (equivalent to 4 deaths per 1,000 inhabitants) of which 60% may be attributable to 

water contamination.33  

 Sewage:  Inadequate sanitation coverage can spread infectious diseases. In 2005, only 

35% of the total sewage generated and collected in municipal systems was treated.34 In rural 

Mexico, 32% of the population lacks improved sanitation facilities.35  

Hazardous Waste: Mexico has a scarcity of hazardous waste disposal facilities36 and 

inadequate collection and treatment. Less than half of the 10 million tons of hazardous waste 

produced annually by industry is disposed of correctly.37 The remainder is stored on site or 

illegally dumped. As the number of manufacturing plants on the border continues to rise, 

chemical emergencies have become more frequent (700 reported incidents in 2003-2005).38  

Pesticides: Mexico used DDT for over 40 years until the practice was stopped in 

2002.39 DDT is a known carcinogen which can remain active in soil or water for 30 years. 

Since DDT toxins persist in the environment for such a lengthy period, legacy contamination 

is an ongoing concern. After DDT was discontinued, Mexico moved towards safer pesticides, 

but in 2010 it was reported that some fumigators are switching back to controversial or 

carcinogenic chemicals because the mosquito which transmits dengue has developed 

resistance.40 Agricultural use of pesticides is widespread in Mexico.41  

Solid Waste: In 2008, 77% of solid waste was collected but only 35% was disposed of 

under sanitary conditions.42 Industrial waste is often inappropriately handled in the same 

manner as domestic waste, contaminating groundwater with toxic chemicals.43  
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Infectious Disease: There are many infectious diseases in Mexico and inadequate 

environmental controls increase the rate of disease. Climate change has created warmer 

conditions more favorable for the spread of dengue.44 The hemorrhagic form of dengue can 

be fatal if left untreated45 and no vaccine is available, making early recognition critical.46 

Malaria, always serious and potentially deadly, is present in various parts of Mexico.  

Radiation: Mexico has one nuclear power plant with 2 reactors in Veracruz.47 There 

is intense speculation in the local area regarding whether the facility poses a recurring health 

risk.48 A 2008 simulation concluded that 80% of Mexico would be affected by a nuclear 

accident at the site.49 Mexico’s 2011-2015 Country Program Framework lists radioactive 

waste disposal and environmental protection among its priorities.50 The worst radiation 

accident in Mexican history occurred in the mid-1980s when a smuggled, unregistered 

radiotherapy machine containing Cobalt-60 was junked and unknowingly reprocessed into 

iron components that ended up in over 17,600 buildings across 16 of Mexico’s states.51
 

 It is unlikely that Mexico’s environmental problems will be satisfactorily corrected in 

the near term. Compliance with environmental laws is lax due to corruption and the relatively 

small number of enforcement officers. The government is more likely to focus on the 

economy and cartel violence than environmental protection. Investors can be expected to 

continue the past practice of funding manufacturing, trade, and industrial projects that attract 

foreign currency rather than investing in pollution controls and waste management.52 Illegal 

dumping will persist until more treatment facilities are built and disposal costs decrease.53  

 The data highlights the significance of Mexico’s environmental problems and 

supports the assertion that the health threats in this region have broad scope and complexity, 

with the potential for tragic medical outcomes in the absence of a risk mitigation strategy. 
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EXPOSURES DURING PAST DEPLOYMENTS 

 Despite the U.S. military’s best efforts, history has shown that unintended exposures 

to environmental health hazards continue to occur. As a result, large numbers of personnel 

are presumed to have been harmed during deployment. Future risk mitigation efforts can be 

strengthened by learning from past deployments, especially as it pertains to identifying root 

causes or patterns of risk that facilitate a systems approach. Below is a partial list of 

exposures that occurred between 1962 and the present.   

Agent Orange: Veterans who served in Vietnam from Jan 9, 1962 to May 7, 1975 

may have been exposed to Agent Orange, a mix of herbicides used to destroy crops and 

remove foliage that concealed enemy forces.54 Individuals who came into contact with the 

defoliant outside of Vietnam may also be affected. The risk is greatest to those who loaded 

Agent Orange on to aircraft or stored, mixed or dispensed the chemical.55 This population has 

higher rates of cancer, Parkinson’s disease, leukemia, lymphoma, diabetes, and other 

illnesses.56 In 1984, a class-action lawsuit led to the biggest monetary settlement of its kind.57  

 Gulf War Illness: VA defines Gulf War Veterans as personnel on active duty in 

Southwest Asia any time between August 2, 1990 to the present (during the first Gulf War, 

the Iraq War or subsequent operations). It includes Desert Shield, Desert Storm, Iraqi 

Freedom and New Dawn. This population may have been exposed to multiple environmental 

hazards and potentially harmful substances such as burn pits in Afghanistan and Iraq, 

biological and chemical warfare agents, depleted uranium (used in tank armor and some 

types of projectiles), pesticides, oil well fires and petroleum, pyridostigmine bromide pills, 

and certain vaccinations. VA presumes that chronic, medically unexplained multi-symptom 

illnesses are related to Gulf War service without regard to cause. Medically Unexplained 
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Symptoms (MUS) include fatigue, joint pain, indigestion, insomnia, dizziness, headaches, 

and memory problems, among others.58   

 OEF/OIF: Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF) 

personnel may have been exposed to depleted uranium, toxic embedded fragments, rabies, 

CARC paint, Chromium at Qarmat Ali Water Treatment Facility, and other hazards.59 A fire 

at Mishraq Sulfur Mine near Mosul, Iraq in 2003 exposed 2,500-3,000 troops to sulfur 

dioxide and hydrogen sulfide60 resulting in cases of constrictive bronchiolitis.61 In 2004, 

industrial air pollution and unpredictable chemical releases at Ash Shuaiba Port in Kuwait 

caused troops to become ill from pollution, and ammonia or sulfur dioxide emissions.62         

In Southwest Asia, exposure may have resulted from inhalation of fine sand and dust63 since 

hazard surveillance identified significant, breathable particulate matter in the air at 

concentrations five times higher than the standard. The long-term health effect is unknown.64 

 Japan: In 1985-2001, a waste incinerator near Naval Air Facility Atsugi generated 

pollutants that have been identified as a possible hazard since the rate of respiratory problems 

and cancer is higher.65 For 15 years, the incinerator burned construction debris, solid and 

liquid industrial waste, and municipal solid waste which generated toxic smoke that drifted 

over the base. About 18,000 adults and 8,000 children were potentially exposed.66  

Bosnia: In 1996, the army placed a base camp between a caustic soda plant and a 

cement plant. Air pollution from the facilities turned into caustic ash that peeled paint off 

vehicles and sickened soldiers. The base camp was quickly moved to a better area.67  

 Infectious Diseases: VA presumes certain diseases are related to service in Southwest 

Asia or Afghanistan: Malaria, Brucellosis, Campylobacter Jejuni, Q Fever, Non-Typhoid 

Salmonella, Mycobacterium Tuberculosis, Leishmaniasis, Shigella and West Nile Virus.68   
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 A review of these and other environmental incidents identified the following themes: 

 Some military personnel were exposed to the same hazard for years without effective risk 

mitigation. As an illustrative example, open burn pits were widely used in Iraq and 

Afghanistan from 2001 until 2009. Burn pits were often placed near base camps or 

encroached upon camps. In October 2009, legislation was passed that banned burns pits 

during contingency operations unless no alternative exists. Legislators expressed concern 

about DoD’s inconsistent approach which recommended locating burn pits far away from 

base camps while also asserting there is no health risk.69 

  Some individuals unwittingly exposed themselves to hazards due to lack of awareness or 

inadequate training, as when troops in Iraq were sickened while rolling drums to clear out a 

building. They did not realize the leaking barrels contained industrial-grade pesticides.70  

 Risk identification was not always proactive, as when soldiers in Afghanistan were put in 

housing containing friable asbestos; prolonged exposure to asbestos can cause lung cancer.71 

 Inadequate resources can lead to exposures, as occurred when a lack of mosquito control 

equipment at a base camp in Southwest Asia resulted in multiple mosquito breeding sites.72  

 Risk mitigation occurred but was untimely. In 2003, for example, 830 service members at 

a water treatment plant in Qarmat Ali, Iraq were exposed to a carcinogen (hexavalent 

chromium). Although exposure began in the spring, the contaminated ground wasn’t cleaned 

and covered with asphalt until September.73  

 Environmental risks that are not adequately managed can jeopardize the mission or 

result in negative publicity, lawsuits, political outrage, expensive consequence management, 

and long-term healthcare costs.74 History shows that if risk mitigation is absent, ineffective or 

delayed, environmental health threats can have potentially devastating consequences.  
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ANTICIPATING EMERGING ISSUES 

  Risk mitigation efforts are strengthened by knowing the region well enough to 

anticipate emerging environmental hazards. Further, creative thinking is required to avoid 

being caught off-guard by unexpected risks. Emerging environmental hazards in Mexico 

include illegal drug contaminants, nanotechnology, cement kilns, and defoliants.   

Illegal Drug Contaminants: Mexico is the leading foreign supplier of marijuana 

(cannabis) and methamphetamine to the United States.75 Cannabis cultivation is associated 

with illegal dumpsites of highly toxic repellants and insecticides that poison water sources 

and kill wildlife.76 Methamphetamine and its precursors (explosives, solvents, salts, metals 

and corrosives) can be even more dangerous than cannabis dumps, causing meth production 

facilities to ignite or explode.77 Exposure to high levels of toxic fumes and chemicals in meth 

labs can result in severe burns, lung damage78 or even death.79 Meth labs can be found 

anywhere; in residential areas, motel rooms, garages, sheds, camp sites, and vehicles.80 For 

each pound of meth produced, 5 to 7 pounds of hazardous waste is generated.  The waste is 

usually left on-site or it is dumped in sewers, backyards, ditches, fields or streams.81 People 

have become ill from picking up roadside litter82 and abandoned meth labs exhibit residual 

toxicity until surfaces, fabrics, air ducts and drains are professionally cleaned.83 This implies 

that personnel could be put at risk simply by renting a hotel room or jogging beside a road. 

Thousands of bags and hundreds of barrels filled with meth and its precursors are regularly 

seized in ports and warehouses by Mexican forces. An elaborate underground meth lab with 

tunnel access was discovered on July 20, 2011. On the same day in another location, 926 tons 

of precursors were found.84 The Mexican drug cartels adapt to disruptions in the precursor 

supply chain by identifying substitutes, altering the type of health threat that is posed.    
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Nanotechnology: Within the Latin American region, Brazil, Argentina and Mexico 

are leaders in nanotechnology research and development; however, Mexico is the only one 

that lacks a national plan. Mexico has entered into multiple nanotechnology agreements with 

research centers, foreign universities, and overseas industries to expand its capabilities. The 

concern is that without a plan, risks may be completely ignored in the rush to obtain patents 

or capture market share.85 Nanotechnology is an applied science that engineers structures, 

devices, and systems by manipulating the shape and size of matter at the nanoscale (100 nm 

down to the size of atoms).86 Since they are so small, nanoparticles that are inhaled, ingested, 

or absorbed through the skin have the potential to cause harm. Research is still ongoing, so 

the actual risk is currently unknown. However, there is mounting evidence that exposure to 

certain engineered nanoparticles results in adverse health effects in lab animals.87 Improper 

storage and disposal could result in a new type of environmental pollution.88 Nanotechnology 

applications are currently limited but include food production, electronics, military weapons, 

sensors, cosmetics, drugs, paint, chemicals, pesticides, clothing and medical devices.89  

Cement Kilns: Mexico has started to let cement kilns burn hazardous waste as fuel 

instead of coal, natural gas and oil.90 The hazardous fuel includes solvents, tires, paint, 

rubber, plastics and dyes. The change was made to promote recycling, reduce use of fossil 

fuels91 and lower operating costs to gain a commercial advantage.92 Cement kilns are 

generally not required to meet the stricter emission standards expected of a hazardous waste 

incinerator. The result is an increase in the amount and toxicity of air emissions, which are 

spread by wind to water and soil where they are absorbed into the food chain. The heavy 

metals produced (arsenic and lead, for example) contaminate the cement and cement powder 

that is sent to market. The kiln’s dust and ash are hazardous, requiring special disposal. The 
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health threat from burning hazardous waste in cement kilns is serious and the contaminants 

can persist for decades.93 (This hazard is reminiscent of the Atsugi Japan case on page 9.) 

 Defoliants: The U.S. Border Patrol planned to spray the herbicide imazapyr from 

helicopters along the banks of the Rio Grande River on the U.S.-Mexico border to remove 

foliage that conceals drug smugglers and illegal immigrants. The $2 million pilot project was 

to start on March 25, 2009 but was suspended after local governments in both countries grew 

concerned about possible drinking water contamination. The public was alarmed due to the 

plan’s similarity to the Agent Orange defoliation strategy used in Vietnam. If the pilot is 

successful, the initiative will expand along the border.94 A lawsuit was filed to obtain federal 

intervention, alleging the Border Patrol failed to assess the environmental impact.95 Although 

the EPA said "there is a reasonable certainty that no harm will result,”96 Border Patrol 

decided to delay spraying until further investigation is conducted on the health effects.97  

 The examples above demonstrate that emerging environmental hazards can and 

should be anticipated to facilitate the development of proactive risk mitigation strategies.  

Unfortunately, the preventive medicine and medical personnel who identify and assess health 

hazards might miss important warning signs if too much emphasis is placed on repeating the 

type of analysis that worked in the past. The spread of automation and internet databases to 

collect hazard surveillance data provides consistent, accessible and real-time information. A 

drawback, however, is the temptation to allow computer templates to artificially define the 

boundaries of an issue during problem framing. In order to help decision-makers plan for 

known hazards as well as hazards that aren’t on anyone’s radar yet, the risk mitigation 

process should be based on a good understanding of the environmental landscape and involve 

the identification of risks and emerging issues along with root causes and inter-relationships.  
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RISK MITIGATION EXERCISE 

The following analysis, although superficial, is included for illustrative purposes to 

demonstrate how the risk mitigation approach proposed in this paper might strengthen the 

existing process. It also suggests why risk mitigation needs advance preparation time in order 

to be effective.  

OBJECTIVE: Develop a mitigation strategy for Mexico that will either reduce the 

possibility that a significant environmental risk event will occur or reduce the impact if a risk 

event happens. 

STEP ONE: Using knowledge of the environmental landscape, identify current 

environmental hazards. In Mexico, the current environmental risks include infectious 

diseases, air and water pollution, unsanitary and untreated wastes, chemical contamination, 

and uncontrolled radioactive sources as detailed above. 

STEP TWO: Using knowledge of the environmental landscape and creative thinking, 

identify emerging environmental hazards. Mexico’s emerging environmental risks include 

illegal drug contaminants, nanotechnology, cement kilns, and defoliants.  

STEP THREE: Examine root causes and the relationship between risks. A cursory 

review indicates three out of four of Mexico’s emerging hazards have something in common. 

In each case, the desire for financial gain took, or would probably take, precedence over 

environmental responsibility. In the fourth case, a U.S. government agency put crime fighting 

and border protection ahead of the environment. Two of the emerging hazards were similar 

to historical cases that led to serious health effects in some personnel (Agent Orange and 

Atsugi Japan). Many of the current hazards are due to inadequate infrastructure or improper 

waste disposal methods and are most problematic along the U.S.-Mexico border, in the 
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largest cities, and in areas with indigenous populations or informal settlements. Infectious 

diseases are made more likely due to pesticide-resistant disease vectors and areas of 

inadequate sanitation.  

STEP FOUR: Develop an effective Risk Mitigation Strategy. Based on the above, 

some pre-emptive counter measures would be: 1) Pre-deployment training on how to identify 

a meth lab and storage facilities along with the dangers, preventive health techniques, and 

consequence management training; 2) Same as #1 but for cannabis-related chemical waste 

dumps; 3) Since the health risk from nanotechnology is currently unknown but lab animal 

testing suggests there may be a hazard, obtain the most recent update on the risk from the 

research community. Identify the location of nanotechnology and nanomaterial 

manufacturers and their waste sites to avoid placing base camps nearby; 4) Obtain 

intelligence on the location of cement kilns and avoid locating base camps nearby; 5) Work 

with U.S. Border Patrol to obtain their schedule for defoliant spraying and avoid operations 

in that area; 6) Work with Mexico to incentivize environmentally responsible behavior in the 

business community as a long-term objective; 7) Identify the location of areas with limited 

access to clean water, sewage disposal, or solid waste disposal and plan for appropriate 

precautions; 8) Same as #7 for areas with severe air pollution or toxic emissions; 9) Identify 

the location of hazardous waste dumps to avoid placing base camps nearby.  

The risk mitigation technique outlined here is proposed to strengthen existing 

processes in order to avoid unintended exposures to environmental hazards to the extent 

possible. The key is to proactively plan for hazards that are known, as well as the 

unexpected, using knowledge of the environment, creativity and critical thinking skills.   
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CONCLUSIONS 

 On October 8, 2009 at a Senate Veterans Affairs Committee hearing, legislators heard 

about military exposures to contaminants. Two major conclusions were drawn: 1) There is a 

general lack of knowledge about environmental hazards during deployment and 2) There is a 

lack of knowledge about health consequences following deployment.98 This assessment was 

delivered a year after a RAND study99 for the Army cited vulnerabilities in environmental 

risk management, and it was three years after DoD Instruction Number 6490.03 reminded all 

Services of the responsibility to identify and mitigate deployment health threats. History 

shows that despite the U.S. military’s best efforts, unintended exposures to environmental 

health hazards can and do occur. As a result, some personnel are presumed to have been 

harmed during deployment. Without question, DoD has made steady improvement in its 

ability to identify and prevent or limit possible exposures and its capabilities are robust. 

However, there is still an opportunity for improvement.  

 The environmental hazards in Mexico are complex, widespread, and significant 

enough to warrant the proactive development of an effective risk mitigation plan. Current 

hazards include infectious diseases, air and water pollution, unsanitary and untreated wastes, 

chemical contamination, and uncontrolled radioactive sources. Emerging environmental 

hazards include illegal drug contaminants, nanotechnology, cement kilns, and defoliants. The 

ideal risk mitigation process would also take into account lessons learned from history, root 

causes, and the relationship between risks to develop appropriate countermeasures. Creativity 

and critical thinking is essential to avoid being caught off-guard.  Although time consuming, 

the development of risk mitigation strategies is worth the effort in order to prevent 

debilitating, sometimes fatal, health problems while maximizing operational effectiveness.  
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RECOMMENDATIONS 

This study identified four areas where more research is needed in order to develop an 

effective risk mitigation strategy for environmental hazards in Mexico: 

 

1. Conduct additional study about the environmental hazards of Mexico to supplement 

the work done so far. It should include the identification and analysis of current and 

emerging environmental risks, their root causes and interactions, and trends. 

2. Obtain aggregated health data for the population consisting of Mexico’s active duty 

service members and veterans to determine whether mortality and morbidity is higher 

in those groups. If so, can the increased rate of disease be linked to environmental 

hazard exposures? 

3. Determine whether Mexico’s army has any best practices for mitigating the risk of 

environmental hazards in the region and share the lessons learned. 

4. Identify ways to enhance the current risk mitigation process in order to prevent 

unwanted exposures to environmental hazards. Go beyond prophylactic or protective 

measures to develop creative, pre-emptive actions that will help avoid or eliminate 

the risks. 

It is hoped this information will stimulate further thought to help protect U.S. personnel 

should the need arise to assist in Mexico or elsewhere. 
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